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(57) [Abstract] (Amended) 

[Object] To enable uniform cooling of the whole length of 
a coil unit, without decreasing the magnetic power generated 

10 by the electromagnetic coil unit. 

[Constitution] A plurality of blocks 35 are provided 
detachably in the driving direction as cooling channel 
forming means, on a clamp face 32c of a laminated body 32 
obtained by laminating core plates 31 of a linear motor LM, 

15 with the surfaces thereof being in contact with each other. 
In each block 35, there is formed a U-shaped channel 36 
extending in the direction crossing the driving direction 
of the linear motor LM, and a linear channel 37 is formed, 
coming close to the folded portion 36r of this channel 36. 

20 The plurality of blocks 35 are arranged such that the folded 
portion 36r of the U-shaped channel 36 of each block 35 is 
directed to a different direction alternately, in the 
direction crossing the driving direction in the 
supplementary relationship. The plurality of blocks 35 

25 facing the same direction are connected in series by a 
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plurality of joints 50, to thereby form a forward passage 
FDP for circulating a cooling fluid from the one of the driving 
direction to the other, and a return passage RTP for 
circulating the cooling fluid from the other of the driving 
5 direction to the one of the driving direction. 

[0037] 

Referring again to FIG . 1, the magnetic plate unit 
60 consists of a plurality of magnetic plate apparatus 

10 arranged in series in the driving direction . Each apparatus 
comprises a resin frame 63 in which a plurality of magnetic 
bars 62 extending in the direction crossing the driving 
direction are arranged and fixed on a holding plate 61 at 
a predetermined interval in the driving direction, and the 

15 upper surface and all the sides of the magnetic bars 62 are 
surrounded by a synthetic resin- The unit 60 has a longer 
whole length in the driving direction than the coil unit 
30, as a whole, so as to cover the traveling stroke of the 
movable body 12. 

20 [0038] 

The magnet cooling apparatus 70 has a pair of spacers 
71 extending in the driving direction on the lower face at 
the opposite ends in the second direction of the holding 
plate 61 . As shown in FIG. 7, each spacer 71 is constituted, 
25 for example, by arranging a plurality of spacer elements 



71a and 71b made of aluminum in the driving direction. The 
above-described magnetic plate apparatus is arranged on the 
spacer 71, lined up in the driving direction, and secured 
on the first member 11 by being fastened together with the 
5 spacer 71 with a bolt 72. As a result, between the lower 
face of the holding plate 61 and the upper face of the first 
member 11, as shown in FIG. 1, there is formed a thermal 
insulation space G, which hinders heat f rombeing transmitted 
from the holding plate 61 to the first member 11, and exposes 
10 the lower face of the holding plate 61 to the atmosphere. 
[0039] 

A concentric channel 73 is formed in each element 71a 
and 71b, and a joint 74 for connecting the channel 73 at 
a portion connecting the both elements is provided. At the 
15 right end portion in FIG. 7, a return pipe 74 for linking 
the channels 73 on the opposite sides is provided. This 
return pipe 74 may be removed to let the cooling fluid flow 
from one spacer 71 to the other, as shown in a chain line, 
or alternately timewise. 

20 

[Brief Description of the Drawings] 

FIG. 1 is a sectional view showing a part of an 
embodiment in which the present invention is applied to a 
linear motor in a feed mechanism. 
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[Description of Reference Numerals] 
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Feed mechanism 




11 


Fixed base (first member) 




12 


Movable body (second member) 
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Guide mechanism 




LM 


Linear motor 




30 


Coil unit 




33 


Electromagnetic coil 




31 


Core plate 
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32 


Laminated body 




35 


Block 




36 


U-shaped channel 




37 


Linear channel 




50 


Joint 
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34 


Connecting member 
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Pressure piece (fixed member) 




60 


Magnetic plate unit 
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62 


Magnetic bar 
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71 


Magnet cooling apparatus 
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Spacer 




73 


Cooling channel 
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Space 
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(57) Abstract: 



PROBLEM TO BE SOLVED: To uniformly cool the overall 
length of an electromagnetic coil unit, without reducing 
magnetic power developed from the coil unit. 

SOLUTION: A plurality of blocks 35 are installed as 
cooling fluid flow path forming means on the mounting 
face of a laminate 32, formed by laminating a core 
plates 31 of a linear motor LM, in the direction of 
driving with planar contact where the blocks are 
removable. A U-shaped flow path 36 extending in a 
direction crossing the direction of the driving of the 
linear motor LM is formed in each of the blocks 35, and 
further a straight flow path 37 is formed in proximity 
to the turned portion 36r of the flow path 36. The 
plurality of the blocks 35 are placed such that the 
folding portions 36r of the U-shaped flow paths 36 in 
the blocks 35 are alternately oriented in a direction 
crossing the driving direction in complementary 
relation. The plurality of the blocks 35 oriented in the 
same direction are series-connected by means of a 
plurality of joints 50, and thereby a forward flow path 
(FDP) which allows the cooling fluid to flow from one 
side to the other side in the driving direction and a 
return flow path (RTP) which allows the cooling fluid to 
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[0 0 3 8] a^J^^fS 7 0 tt, ®m-?^— b 6 1 <0 
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20 la, 7 1 bft|g»^fp]tctti?lJL-C#^^^S 0 M^U 

^7 1 ±xmmijmz.mmvx 

mU&tv. b 7 2 M J; ») f- 7 1 1 g|5 

#1 l±IJi*3»«>S^rHSS*tS. ijxtcj:*), 
&7l — b6 l©TW£^lg|5Wl l<©-h®i:©M(c 
tt, ilfC^tASl^/l^" h6 li^flWl 
1 — colRioe^ftlffl.jtL^o^^'v— b 6 1 ©Tffift 

[0 03 9] 71a, 71b (ctt, ID<L>©?^BS 7 

3 a^/atetu M#CD^gB{C*5V 7 3 ft«8»i- 

30 S^3-fVb7 4^ftC>tbSo HI 7 O^rffigPfctts W 
«©S£»7 3ft3«»i-*S5LW7 4^KrJ-6>*i-S. r© 
RUf 7 4 ft^*U, «a»T?*i-J: 5 Hi*-*"*-?" 7 1 

J; 5 !-LTtiv\ 

[0 0 4 0] Del;, _h|E©J;5fc«^$n.5IIJ£©^li 
©»^ftfli^i-5 0 0»&©^itffl«^*©ftWT{cfc.S 

3 0O3^3 3#I*$Wi:^ 01fc^3V>T±T 
a^/v^j, h 3 0 £$£5*3- 

^fc»©3-r/v3 3c#4t §«^©a«ficts^^ia 

ftjfefri-S,, 

[0 0 4 1] ^©J; 5J- : ««fc©= I '1'/V'3 3 ^©il«$«#P 
5Wtaft,5*§£\ =t-r/W3 3 ^fi*t§a7/V- h 3 
1©^«#:3 2;9S»J»i-5. =-T/V^SPS®4 o», S3 
lft®mpflEff^|fr9R3^&Ba 5 ©feSftfcfc^^^n y 

^ 4 1 ©«^s&4 2— m^f^^nm^wk<D^n 

50 -^^3 5ftJlI^ffljS$*-r*«(cfc5ML^t ::f S'^4 5 
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3 5 zmikmM & •nxMimy' p;'^4i-.su r <vm 

#^cz ^41 <D#t£iBg4 3 ^6>H»&(0^«]2t#:#fc^ 
[0 0 4 2] J^fcft:^ QEff^FDPtr 
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ffim F D P CD— SB £7^1" 3 U^jfiEj® 3 6 ig L«5 

3 6r ^a^KRTPco-gqSr^-rSitt^B&S 7 20 

cDffiiiaife'-eKiymLTV^CD-e, Z-frhrfny? 3 5^: 

[0 0 4 4] h- 3 O^dtrrSffiU*, _hifc 

CD<fc [> 3 0 COlggij^CO^^ 

£ CDl^SHl^lRj &&ffl S^^lR]COg|5^^*3V *T B&*H— Id 

[0 0 4 5] 3 -Y^a.^ y h 3 0 ^-cofflStt, 
s'/h 6 5{-^-T5„ ^-t7 1 

C0^g&7 3--t.^S|I^#:^aS^ Z.<D%}Mffim-ZM 
W^5-f6 O^?)i»Lt0lWl lOia* 

ttl 1 i<DlW-^^G;$S|£ttk*vrV^CD^ {Rtt 40 

tfcjt^W- h61 co^?^SP3?i)*fe?S#$*T,2.o 
[0 0 4 6] H8tt, -BfiLTt^n 3 5cd|rj£;H£ 

cD»&^ — VSr^-fo 0 8 (A) 0 5cD<fc 5 (-^' 
By* 3 5£££^ftt3r$;!?ft£ bTiBBLfc«-^co 
^-ytfcS, 0 8 (B) (2, ^TCDr/os^ 3 5 CD 
U^:{£i« 36§r^a^^b50^J;t) y — XldgBft 
LT^$ftg&FDP3r#l$cU ^X<D^n y ? 3 5 CD* 
IS«3 7Sri>a^ Ofcii? v-y-X^^LT 50 
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SfiUJ&R T P V±Wrfr<7>-><?~- >-X\ 1 

[0047] in 8 (o i*^mmmz.£<9mm2>fa<o>$' 

iz.ik-<xm>t>tcWi&<D^~->x\ 08 (D) «:«j;£f 
ft cD^^Sr^te^SP LTM^gp t **UfflS-«%ai3Hi*fc: 
^SrSffc^rSW-a-cD^^-^^^ ~fr<b<r>m&'<? 
— l/-&mim-Z>-Jvy? 3 5cDS3fitt, rT«j#:1 2cDf 

&mmmmzs£isxnM%}mmi^m^. nmfci 

[0 0 4 8] *^BJcD#i5;cDlott, ff^4 8?ri»i6 
Tr/n^ 3 5 cDftt SHEtfc^S r t K X V &m<D 

^^#:cDMi^^^ 9 - > ^mmx % S A K $> S „ 

*^0>1i*, _h|EcD^*cD^cD^?)!{::*5(t 5 M©f-CBBJfe 
UfciE^JcDT-TftlgJS-etS^, r^^t^W^ 
*cDtBHcD^fc43(t5»*^^|B*fe$n.5*%5gcD)ttW 
&mi& V?£ v ^Hrt ^Tiaco^M^ nffixh So 
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3 5, 4 1, 4 5 ZflimitTK, ^fflie^CD^-a-ffi 
id^-f-S J; 5 fctt ^ J; v\ 

(2) ^jfecD^ffi^y ~T*r- 9iz.mmvtcm^m-r 

[00 50] (3) 7*D^ 3 5CD#*BU «fe^cDS 
§dWi€>E^^CD^cDfccDi L-C^J*Lfc^, M 
«CDS$^bV^^cDtcD-e^i<, $e,(cii5i*#: 

•rzMVtx&oXb xv\ 

(4) U4 k«i«2 o^ *-<v mm. ^s^mm. 

[0 05 1] (5) V ^T^e— ^LMCDa-f/V=-=.?/ b 
3 Of*, 5lifeCD^fii-eM*Lfc^CDtCDa^(-CDtCDt 
Sffl-e^So -CD#-a-, ^y(fV^=.y h3 O^iOCD^p 

tcD-c&ti-tf, r cdsp±m{c*^b>i^ j; 5 

[0®cDlS¥^0y1] 

[HI] ^^Sr^f3^*coy-T^-^(C3Sfflbfc|g 
JfecD^UcD-^WSIll,, 

[IH 2] imcDA-A^WMtiJBHo 

[0 3] ttifE^S|]^ScD-$|5^«^1-S^n5/^cDJ:M 
Ho 

[SI4] ttrlB^a s/^cDfliJBHo 

[HI5] WfB^Sp^ScD-fP^iffL-C^-riBBIo 

[06] Mw,ftt^mm<n-m$:M)$,-rz>v*'f >-h<?>¥ 
10. 
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